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(54) PHOTOCATALYTIC CLOTH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a phbtocatalytic 
cloth whose shape can be optionally changed and hold 
the shape as it is and which is highly durable and heat- 
resistant and further effectively decomposes and cleans 
a smell and an injurious material by coating a fiber 
consisting of a metallic wire and a glass yarn with a resin 
containing titanium oxide. 

SOLUTION: The cloth 1 is of such a constitution that a 
glass yarn 2 and a copper wire 3 are interwoven, and a 
treatment liquid is prepared by dispersing an anatase- 
type titanium oxide 4 powder in a tetrafluoroethylene 
resin emulsion. Next, the cloth 1 is soaked in the 
treatment liquid, then is dried and baked. Further, this 
soaking, drying and baking processes are repeated to 

obtain a cloth on which a fluororesin-coated layer 5 containing the titanium oxide 4. powder is 
formed, that is, the photocatalytic cloth 6. The photocatalytic cloth 6, interwoven with the 
copper wire 3, can be bent to a specified shape and keep it as it is. The titanium oxide 4 of the 



4 6 4 



fluororesin-coated layer 5 generates electrons and positive holes by receiving a light such as 
of a fluorescent lamp or a solar ray to cause an oxidation and reduction action to take place. 
Thus, it is possible to decompose and clean a smell, an injurious material, a pollutant or the 
like and ensure the high durability and superb heat resistance of the photocatalytic cloth and 
keep its changed shape as it is. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is concerned with a photocatalyst cross, in detail, can be made in 
the configuration of arbitration, and can be held in it, and relates to the photocatalyst cross which can 
disassemble an offensive odor; a hazardous chemical substance, dirt, etc. by receiving light 
[0002] 

[Description of the Prior Art] While contamination of the indoor environment by the offensive odor or 
the hazardous chemical substance poses a problem as sick house syndrome in recent years, the dirt 
which adheres to the interior of a room or the light source little by little every day poses a problem. 
[0003] Decomposing the molecular species which the electron with a strong reduction operation and the 
electron hole with the strong oxidation generated, and contacted titanium oxide when light was 
irradiated at titanium oxide according to a oxidation reduction operation is known. By using such an 
operation of titanium oxide, i.e., a photocatalyst operation, decomposition removal can be carried out 
easily and, moreover, the malodorous substance, the hazardous chemical substance, or dirt in air can be 
used semipermanently. 

[0004] As (fiber which showsisuchra-photocata^ 

p)dde^orHhe rglas^^r w^ loiown. In this, the titanium oxide on the front face of fiber carries out 
decomposition removal of the malodorous substance and dirt in air in response to the light from a 
fluorescent lamp etc. according to the oxidation reduction operation of an electron and an electron hole 
to generate. 

[0005] However, since it was hard to fabricate this fiber, it had the fault that the application range was 

narrow. 

[0006] 

[Problem(s) to be Solved by the Invention] Then, it excels in the technical problem of this invention 
disassembling an offensive odor, a hazardous chemical substance or dirt, etc. by receiving light in view 
of the above-mentioned fault, and purifying an environment, and a configuration can be changed into 
arbitration, and it is in offering the photocatalyst cross which can hold the configuration. 
[0007] By cai^uigiout^ of tte fibejiwh^ by 

the resin containing titanium oxide, for example, Teflon, (tetrafluoroethylene resin), as a result of 
repeating research wholeheartedly, in order that this invention person may attain the above-mentioned 
technical problem According to the oxidation reduction operation of an electron and an electron hole 
generated to titanium oxide by being able to change a configuration into arbitration, being able to hold 
the form, excelling in endurance and thermal resistance, and receiving light It finds out that the 
effectiveness which disassembles a malodorous substance, a hazardous chemical substance, dirt, etc. 
effectively, and purifies an environment can be acquired, and came to make this invention. 
[0008] 

[Means for Solving the Problem] Invention of claim 1 for attaining the above-mentioned technical 
problem is a photocatalyst cross characterized by carrying out the coat of the fiber which consists of a 



metal wire and a glass line by the resin containing titanium oxide. 

[0009] In invention of claim 1, as for the metal wire which forms a photocatalyst cross, various metals, 
such as copper, silver, zinc, iron, aluminum, titanium, and nickel, or those alloys, stainless steel, 
Nichrome, a shape memory alloy, etc. are mentioned, A glass line can usually use the quality of the 
material made into a glass fiber. That is, as the quality of the material of a glass line, metallic-oxide 
glass, such as quartz glass, hard glass, soft glass, a silica alumina, an alumina, a titania, a zirconia, and a 
mullite, a fused quartz, rock wool, etc. are mentioned. From an economical field, a soft glass line is 
desirable. Although the thinner one of the size of the metal wire which forms a photocatalyst cross, or a 
glass line is desirable in respect of a feel etc., it is not limited to a thin line. For example, a metal wire is 
the thing of a 1 micrometer - 3.0mm size, and a glass line has the desirable thing of a 1 micrometer - 
3.0mm size. 

[0010] A cross can use the thing in the condition of having woven each single fiber of a metal wire and a 
glass line. A metal wire and a glass line are good also as a cross which considered as the **** stranded 
wire and wove this. In addition, weave does not limit. The rate of a metal wire and a glass line can be 
chosen by the application. Moreover, it is determined that, as for combination of the metal wire for 
considering as a cross, a cross can hold a configuration. The metal wire may be used for whichever of 
warp and the weft, and may be used for both. The same is said of a glass line. The rate of a metal wire 
and a glass line can be chosen according to an application, and conversely, when the magnitude of a 
cross is large, the direction [ there are usually few rates of a metal wire ] have a direction desirable [ a 
rate ] with many rates of a metal wire, when the magnitude of a cross is small. 
[001 1] A simple substance is sufficient as the above mentioned titanium oxide, and what supported the 
ceramics which does not have a photocatalyst operation of rioMe metals, such as platinum, a silica, an 
alumina, an apatite, etc. in a front face is sufficient as it. Although a rutile, BURUKKAITO, etc. are 
sufficient as the crystal form of titanium oxide, it is desirable from the point of activity that it is^anafase 1 . 
The blending ratio of coal of titanium oxide to resin has the desirable range of 1 - 60wt%. It is 
ineffective, and if 60wt% is surpassed, it will be hard to become sheet-like less than [ lwt% ]. 
[0012] The resin used for the photocatalyst cross of this invention has the most desirable fluororesin 
from the point of thermal resistance or endurance, although polyester, polyethylene, polypropylene, 
nylon, ABS plastics, urethane resin, an epoxy resin, PET, vinyl chloride resin, an epoxy resin, silicon 
resin, a fluororesin, vinyl acetate resin, vinylidene chloride resin, rubber, glue, those copolymers, etc. are 
raised. 

[0013] The resin of fluorine systems, such as tetrafluoroethylene resin (called PTFE, usual, and Teflon.), 
a tetrafluoroethylene hexafluoropropylene copolymer (FEP), a tetrafluoroethylene perfluoroalkyl vinyl 
ether copolymer (PFA), and a tetrafluoroethylene ethylene copolymer (ETFE), can be used for said 
fluororesin. 

[0014] The photocatalyst cross concerning this invention is resin which scoured titanium oxide powder, 
and is produced by covering the whole surface surface of the fiber which consists of a metal wire and a 
glass line, or pressing titanium oxide powder fit in the front face, after making resin permeate the fiber 
which consists of a metal wire and a glass line, or applying a titanium oxide sol/?or making titanium 
oxide vapor-deposit with PVD, a CVD method, etc. And when resin is a fluororesin, the preparation 
liquid which made the emulsion of a fluororesin distribute titanium oxide powder is used, and after 
applying [ method / dip coating, a brushing method, / roll coating ] to the front face of the fiber which 
consists of a metal wire and a glass line with a means suitably, it can be burned and is produced by 
processing etc. Under the present circumstances, it is more desirable for 1 - 60wt% of the content of 
titanium oxide to be desirable, and for its content to be large on a cross front face, and to be small inside 
to resin, in respect of photocatalyst activity. 

[0015] If light is received, the titanium oxide (powder) included in the coat layer of resin will generate 
an electron and an electron hole, will produce a oxidation reduction operation, and will disassemble an 
offensive odor component, a hazardous chemical substance, dirt, etc. The light for carrying out an 
oxidation <such:as 5 others, sunlight or 

an incandescent lamp, the black light,^2Vlamp* a mercury -vapor lamp, a xenon lamp, a halogen lamp, a 



metal halide lamp, light emitting diode, and semiconductor laser. [ flu^es<^fJ"alnp^ In this case, it is 
larger for the dirt prevention effectiveness, the harmful matter removal effectiveness, or the 
deodorization effectiveness for short wave Nagamitsu to use the light source included. [ many ] A 
photocatalyst operation may be promoted when it energized and heats to a metal wire. 
[0016] In order to be made from a metal wire, a glass line, and the resin containing titanium oxide 
(powder), it is easy to manufacture the photocatalyst cross concerning claim 1. Similarly, since the 
photocatalyst cross concerning claim 2 is using the fluororesin containing titanium oxide as the coat 
ingredient, it has thermal resistance (for example, 250 degrees C) and endurance. 
[0017] When it applies to the interior of a room which wants to purify a photocatalyst cross, this interior 
of a room can be purified. In addition, this photocatalyst cross is applicable to other fields, such as water 
treatment besides purification of air, antibacterial, and anti-mold. Moreover, this photocatalyst cross can 
change a configuration into arbitration, and can hold that configuration, and can use it repeatedly, and is 
convenient. 

[0018] A photocatalyst cross can be colored. Coloring is good also as what patterns, such as skillful 
colors and peduncles, such as not only white but red, blue, yellow, etc., and a LOGO, attached. 
[0019] Moreover, invention of claim 3 for attaining the above mentioned technical problem is 
characterized by a metal wire consisting of a shape memory alloy in invention of claim 1 or claim 2, 
[0020] In invention of claim 3, the metal wire of a shape memory alloy can use the thing of various 
kinds of laying temperature according to the application. In predetermined ambient temperature, the 
photocatalyst cross using the metal wire of a shape memory alloy may be changed to the configuration 
where the configuration of a cross was **** set up, and is convenient. 

[0021] This photocatalyst cross is useful for disassembling the indoor smoke which has arranged this, 
dust, an odor, a hazardous chemical substance, etc., and purifying air. This photocatalyst cross is used 
for bulb covering of an electric light etc., and can purify indoor air. 

[0022] Invention of claim 4 for attaining the above mentioned technical problem is characterized by 

titanium oxide being the crystal form of anatase in invention of claim 1, claim 2, or claim 3. 

[0023] In invention of claim 4, a photocatalyst operation has large crystal form and the titanium oxide 

(powder) of anatase is desirable. 

[0024] 

[Embodiment of the Invention] 

[The gestalt of the 1st operation] First, a cross and processing liquid are prepared. As shown in drawing 
1 and drawing 2 , said cross 1 consists of structure which knit the glass line (quartz-glass line use) 2 and 
copper wire 3, and said processing liquid (not shown) distributes the powder of the titanium oxide of an 
anatase mold to the emulsion of tetrafluoroethylene resin (Teflon), and is prepared. 
[0025] A cross 1 is immersed in processing liquid, it is made to dry it, it bakes at 200 degrees C, and this 
immersion, desiccation, and printing are repeated, and as shown in drawing 3 , the cross 1 6 in which the 
coat layer 5 of the fluororesin which contains the powder of titanium oxide 4 50% was formed, i.e., a 
photocatalyst cross, is acquired. The powder of titanium oxide 4 is mixed in the coat layer 5 of the 
photocatalyst cross 6. Since copper wire 3 blends and is woven, this photocatalyst cross 6 is bent in a 
predetermined configuration, and may make that configuration hold as it is. 

[0026] Fabrication of the photocatalyst cross 6 was carried out suitably, and it was considered, coverin g 
8 Jjtt^hullm of the shape of a straight pipe shown in drawing 3 . This 

bulb covering 8 presents white with the powder of titanium oxide 4. 

[0027] The dirt decomposition effectiveness of the obtained bulb covering 8 was investigated as follows. 
First, said bulb covering 8 was attached in the front face of the fluorescent lamp of the shape of a 
straight pipe of 20W, and cigarette smoke was sprayed on it, and it was made to become brown. This 
was set to the socket and the fluorescent lamp was turned on. Consequently, the color of the bulb 
covering 8 became white at ****, and, 8 hours after, returned to the original whiteness. 
[0028] Therefore, as shown in drawing 5 , it attaches as bulb covering 8 of a fluorescent lamp 7, and this 
bulb covering 8 is switching on the light, and can decompose indoor smoke. It can prevent a fluorescent 
lamp's 7 becoming dirty by cigarette smoke, and this bulb covering 8 becoming dark, if it is used 



attaching in the configuration covered in the fluorescent lamp 7 as shown in drawing 5 . 
[0029] 

[The gestalt of the 2nd operation] Eye ****, a cross, and processing liquid are prepared. As shown in 
drawing 6 and drawing 7 , this cross 1 1 consists of structure which knit the glass line (hard-glass line 
use) 2 and the shape memory alloy line 12. In addition, you may also weave a metal wire into a cross 1 1 
suitably. Said processing liquid (not shown) distributes the powder of the titanium oxide of an anatase 
mold to the emulsion of tetrafluoroethylene resin, and is prepared. 

[0030] A cross 1 1 applies and dries processing liquid, and is , baked at 200 degrees C, and this is 
repeated, and as shown in drawing 8 , the cross 11 14 in which the coat layer 13 of the fluororesin which 
contains the powder of titanium oxide 4 40% was formed, i.e., a photocatalyst cross, is acquired. 
[0031] As for the coat layer 13 of the photocatalyst cross 14, the powder of titanium oxide 4 is mixed. 
The shape memory alloy line 12 blends, and is woven, and this photocatalyst cross 14 is bent in a 
predetermined configuration, and may make that configuration hold. 

[0032] The photocatalyst cross 14 of the structure of drawing 8 was considered as the bulb covering 16 
which is fabricated and is shown in drawing 9 for globular form incandescent lamp 15. As shown in 
drawing 10 , as for this bulb covering 16, predetermined width of face L of the opening 16A periphery 
of the bulb covering 16 is used as the notching **** notch 17 in a cross 14 at the shape of ******. And 
as each shape memory alloy line 12 arranged between notches 17 is shown in drawing 1 1 It is set up so 
that it may bend in the predetermined width of face L with the laying temperature (for example, laying 
temperature of 150 degrees C) of the heat of an incandescent lamp 15 to the wrapped incandescent lamp 
15 side (refer to bend-section 12of shape memory alloy line 12 of drawing 1 1 A). 
[0033] if the light is covered and switched on to an incandescent lamp 15 as the bulb covering 16 shown 
in drawing 9 is shown in drawing 12 ~ laying temperature » it is - the predetermined width of face L 
by the side of opening 16A - bending - the aperture of opening 16A - small ..********.. the 
covering condition of the bulb covering 16 can make it hold good by things 

[0034] The dirt decomposition effectiveness of this bulb covering 16 was investigated as follows. First, 
after plastering the bulb covering 16 with salad oil lg thinly and measuring weight, it attached in the 
front face of the incandescent lamp of 100W, it set to the socket, and the incandescent lamp was turned 
on. When the bulb covering 16 of an electric light was removed and weight was weighed 8 hours after, it 
was decreasing by 0.9g and salad oil was disassembled. 

[0035] Therefore, it attaches as covering of an incandescent lamp 15, and this bulb covering 16 is 
switching on the light, and may make the dirt component of indoor oil decompose, as shown in drawing 
12. 
[0036] 

[The gestalt of the 3rd operation] The fttanium-oxi de sol was applied to surface one side of a sheet with 
a thickness of 0. 1mm made in PET by the roll coating method. The same photocatalyst cross as what the 
pressure was put and was shown in drawing 1 -3 was produced inserting and heating the cross of the 
fiber which turned these two sheets outside and was able to do the spreading side of titanium oxide by 
the stainless steel line with a diameter of 0.1mm and the soft glass line lamination and between them. 
This was cut off lOcmxlOcm and the same cylinder as drawing 4 was produced. 
[0037] This cylinder was put into the well-closed container made from quartz glass of 81. of content 
volume, poured in 50 ppm of acetic acids as a malodorous substance, and irradiated the mercury lamp of 
100W from the exterior. As a result of investigating the concentration of the acetic acid contained in the 
air in [ of 1 hour after ] a well-closed container using a gas chromatography, it was decreasing to 1/10. 
When the cross which does not contain titanium oxide was used, it decreased only 10%. 
[0038] 

[Effect of the Invention] According to invention of claim 1, the exposure of light can be made to be able 
to decompose an offensive odor, a hazardous chemical substance or dirt, etc., and an environment can be 
purified. Since this operation is based on a photocatalyst, it is safe and the above-mentioned 
effectiveness has endurance. 

[0039] According to invention of claim 2, since the quality of the material makes a fluororesin and 



minerals the subject, it excels in thermal resistance. 

[0040] According to invention of claim 3, a photocatalyst cross may be made to form into a form status 
change with the predetermined laying temperature of the metal wire of a shape memory alloy in the 
ambient atmosphere which applied the photocatalyst cross. 

[0041] According to invention of claim 4, since the titanium oxide of a coat layer is using the crystal of 
an anatase mold, a photocatalyst operation can be made much more effectively. 



[Translation done.] 



